Page 1



3GPP TSG- RAN WG4 Meeting #88 
R4-1811667
Gothengurg, Sweden, 20-24 Aug 2018
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	37.843
	CR
	CRNum
	rev
	-
	Current version:
	15.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	X
	Core Network
	


	

	Title:

	draft CR to TR 37.843 out of band blocking

	
	

	Source to WG:
	Huawei

	Source to TSG:
	R4

	
	

	Work item code:
	AASenh_BS_LTE_UTRA-Perf
	
	Date:
	20-08-2018

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	The MU analysis for the out of band blocking is not yet captured

	
	

	Summary of change:
	The MU analysis and procedure are captured

	
	

	Consequences if not approved:
	Test requirements are not finalised.

	
	

	Clauses affected:
	10.8

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


--------------Start of change-------------
10.8 
Measurement uncertainty for Out-of-band Blocking requirements

10.8.1 
General
The out of band blocking requirement requires both a wanted in-band signal and an interferer out of band signal to be transmitted with the chamber. The wanted signal is defined at in the far field, the interferer is defined as a field strength, due to the large range for frequencies it will not always be in the far field.

Hence any acceptable measurement chamber for the OTA sensitivity requirement is also suitable for the out of band blocking requirement, it may be necessary that the interfering signal is transmitted from a separate antenna due to the large frequency range of the interferer.
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Figure 10.8.1-1: General OTA blocking test set-up using a different antenna
Worst case the wanted and interfering signal are transmitted from separate test antennas, hence they each may have a different uncertainty associated with the OTA chamber. This differs from the in-band interference measurements where the wanted signal and the interferer are added together outside the chamber and applied to the same test antenna and hence have a common OTA chamber uncertainty.

For the wanted signal the calibration procedure and MU for the OTA sensitivity in sub-clause 10.3.2 can be assumed for each chamber type. 

The unwanted signal the signal is defined as a field strength so can be applied in the near field with the assumption that the test antenna fully illuminated the AAS BS under test. For the purposes of calculating a MU value of the interfering signal the same general out of band OTA chamber used for the spurious emissions requirement in sub-clause 10.5.2 is assumed.

The out of band blocking is analysed using the same methodology as the other receiver interference requirements where:
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The MU of the wanted signal is the same as that for the OTA sensitivity requirement.

The MU for the broad band noise effect is the same as the conducted requirement (0.1dB).

The uncertainty of the interferer is analysed in this section using a general chamber assumption. The requirement may be tested in any suitable chamber (IAC, CATR) that is capable of measuring EIS accurately and also applying the out of band interferer. For interferer frequencies where it can be applied from a common antenna (like the in-band requirements) this is acceptable but it is expected the MU will be lower so will not influence the final MU value. The chosen chamber must of course be specified to handle the frequency of both the interfere and the wanted signal. The complete out of band blocking test may be completed using multiple chambers for different frequency ranges if necessary.

10.8.2 
General  Chamber

10.8.2.1
General

A general chamber is analysed for the interferer MU value, this is considered worst case for setting the MU value.
10.8.4.2
Calibration

For calibration of the wanted signal path see sub-clause 10.3.2.

The interferer path is calibrated using the same method with appropriate antennas.

10.8.4.3
Procedure

1) Place test antenna(s) in [FFS direction(s)] at appropriate distance, aligned in all supported polarizations (single or dual) with the AAS BS.  

2) Connect test antenna(s) to the measurement equipment.

3) The test antenna(s) shall be dual (or single) polarized covering the same frequency ranges as the AAS BS and the blocking frequencies. If the test antenna does not cover both the wanted and interfering signal frequencies, separate test antennas for the wanted and interfering signal are required. 
4) The OTA blocking interferer is injected into the test antenna, with the blocking interferer producing specified interferer field strength level for each supported polarization. The interferer shall be polarization matched to the AAS BS in band and the position maintained for OOB measurements.   

5) The AAS BS receives the wanted signal and the interferer signal for all supported polarizations (single or dual), in the reference direction from the test antenna(s).
10.8.4.4
MU assessment

10.8.4.4.1 
MU Budget

Table 10.8.4.4.1-1: uncertainty assessment for out of band blocking interferer level

	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	 

	2
	Pointing misalignment between the AAS BS and the test antenna
	 

	3
	Quality of quiet zone
	 

	4
	Polarization mismatch between the AAS BS and the test antenna
	 

	5
	Mutual coupling between the AAS BS and the test antenna
	 

	6
	Phase curvature
	 

	8
	Impedance mismatch in the test chain
	 

	9
	Random uncertainty
	 

	23
	Measurement antenna frequency variation
	 

	24
	FSPL estimation error
	 

	25
	Test system frequency flatness
	 

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the test antenna and the network analyzer
	 

	11
	Positioning and pointing misalignment between the reference antenna and the test antenna
	 

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	 

	13
	Quality of quiet zone
	 

	14
	Polarization mismatch for reference antenna
	 

	15
	Mutual coupling between the reference antenna and the test antenna
	 

	16
	Phase curvature
	 

	17
	Uncertainty of the network analyzer
	 

	18
	Influence of the reference antenna feed cable
	 

	19
	Reference antenna feed cable loss measurement uncertainty
	 

	20
	Influence of the test antenna feed cable
	 

	21
	Uncertainty of the absolute gain of the reference antenna
	 

	22
	Uncertainty of the absolute gain of the test antenna
	 


10.8.4.4.2 
MU Value
Table 10.8.4.4.2-1: uncertainty assessment for out of band blocking interferer

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	30MHz<f≤3 GHz
	3GHz<f ≤6GHz
	6GHz<f ≤12.75GHz
	
	
	
	30MHz<f≤3 GHz
	3GHz<f ≤6GHz
	6GHz<f ≤12.75GHz

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	0.03
	Rectangular
	√3
	1
	0.02
	0.02
	0.02

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	0
	0
	0
	Rectangular
	√3
	1
	0
	0
	0

	3
	Quality of quiet zone
	0.1
	0.1
	0.1
	Gaussian
	1
	1
	0.1
	0.1
	0.1

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01
	0.01

	5
	Mutual coupling between the AAS BS and the receiving antenna
	0
	0
	0
	Rectangular
	√3
	1
	0
	0
	0

	6
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05
	0.05

	8
	Impedance mismatch in the receiving chain
	0.2
	0.2
	0.45
	U-shaped
	√2
	1
	0.14
	0.14
	0.32

	9
	Random uncertainty
	0.1
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06
	0.06

	 23
	Measurement antenna frequency variation
	0.1
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06
	0.06

	 24
	FSPL estimation error
	0
	0
	0
	Gaussian
	1
	1
	0
	0
	0

	 25
	Test system frequency flatness
	0.25
	0.25
	0.25
	Gaussian
	1
	1
	0.25
	0.25
	0.25

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer
	0.05
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04
	0.04

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01
	0.01

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	0.05
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04
	0.04

	13
	Quality of quiet zone
	0.1
	0.1
	0.1
	Gaussian
	1
	1
	0.1
	0.1
	0.1

	14
	Polarization mismatch for reference antenna
	0.01
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01
	0.01

	15
	Mutual coupling between the reference antenna and the receiving antenna
	0
	0
	0
	Rectangular
	√3
	1
	0.00
	0.00
	0.00

	16
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05
	0.05

	17
	Uncertainty of the network analyzer
	0.13
	0.13
	0.2
	Gaussian
	1
	1
	0.13
	0.13
	0.2

	18
	Influence of the reference antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03
	0.03

	19
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	0.06
	Gaussian
	1
	1
	0.06
	0.06
	0.06

	20
	Influence of the receiving antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03
	0.03

	21
	Uncertainty of the absolute gain of the reference antenna
	0.5
	0.5
	0.5
	Rectangular
	√3
	1
	0.29
	0.29
	0.29

	22
	Uncertainty of the absolute gain of the receiving antenna
	0
	0
	0
	Rectangular
	√3
	1
	0.00
	0.00
	0.00

	Combined standard uncertainty (1σ) [dB]
	0.47
	0.47
	0.57

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	0.93
	0.93
	1.12


10.8.4.4.3 
Interferer MU total
The OTA chamber is one part of the total interferer MU value. The rest of the MU is from the conducted signal accuracy, for this the conducted accuracy is used as a guide. In addition care is taken to ensure the mismatch is not added twice (from the chamber and the conducted value) and also it is considered if a PA is needed to achieve sufficient test signal power level.

The interferer is specified as a field strength of 0.36V/m, the required conducted power level depends one chamber size (the FSPL) the test antenna gain and the conducted signal path, and example is given in table 10.8.4.4.3-1.

Table 10.8.4.4.2-1: Example of required conducted interferer level

	OOB blocking interferer level

	filed strength
	0.36
	V/m

	d
	4
	m

	EIRP
	18.40
	dBm

	Ant
	5
	dBi

	cables, filers etc
	10
	dB

	Sig gen
	23.40
	dBm


Some signal generators can provide 23.4dBm but it is at the top end so it is sensible to consider a PA in the test set up.

The MUinterferer value is hence given by:
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For each of the frequency ranges this gives the value in table 10.8.4.4.3-2.

Table 10.8.4.4.2-2: MUinterferer values
	Freq range
	Unit
	cond. int. (mod)
	PA
	cond. Matching
	out of band chamber
	OTA interferer

	30MHz<f≤3 GHz
	dB
	1
	0.2
	0.294
	0.93
	1.35

	3GHz<f ≤4.2GHz
	
	1.2
	0.2
	0.294
	0.93
	1.50

	4.2GHz<f ≤12.75 GHz
	
	3
	0.2
	0.55
	1.12
	3.16


10.8.5 
Summary

The final MU is calculated as follows:
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The Noiseeffect from the signal generator is 01dB and the MUwanted value is MUEIS from 3GPP TR 37.842 [4].

The final values are given in table 10.8.5-1

Table 10.8.5-1: MU values for out of band blocking
	OTA

	OOB blocking MU
	Wanted signal operating band

	
	30MHz<f≤3 GHz
	3GHz<f ≤4.2GHz
	4.2GHz<f ≤6.0GHz

	Interferer frequency
	30MHz<f≤3 GHz
	2.0
	2.0
	2.2

	
	3GHz<f ≤6GHz
	2.1
	2.1
	2.3

	
	6GHz<f ≤12.75GHz
	3.5
	3.6
	3.6
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--------------End of change-------------
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